CONGELATION AND LIQUEFACTION
29.   THEOKETICAL CONSIDERATIONS ON THE EFFECT OF PRESSURE IN LOWERING THE FREEZING POINT OF WATER.
[From Cambridge and Dublin Mathematical Journal, November 1850 ; taken, with some slight alterations made by the author, from the Transactions of the Royal Society of Edinburgh (Jan. 2, 1849), Vol. xvi. Part 5, 1849, p. 576.
This fundamental paper and the one next succeeding were reprinted in Sir "William Thomson's (Lord Kelvin's) Mathematical and Physical Papers, Vol. I. pp. 156-164 and 165-169.]
SOME time ago my brother, Professor William Thomson, pointed out to me a curious conclusion to which he had been led, by reasoning on principles similar to those developed by Carnot, with reference to the motive power of heat. It was, that water at the freezing point may be converted into ice by a process solely mechanical, and yet without the final expenditure of any mechanical work. This at first appeared to me to involve an impossibility, because water expands while freezing; and therefore it seemed to follow, that if a quantity of it were merely enclosed in a vessel with a moveable piston and frozen, the motion of the piston, consequent on the expansion, being resisted by pressure, mechanical work would be given out without any corresponding expenditure; or, in other words, a perpetual source of mechanical work, commonly called a perpetual motion, would be possible. After farther consideration, however, the former conclusion appeared to be incontrovertible; but then, to avoid the absurdity of supposing that mechanical work could be got out of nothing, it occurred to me that it is necessary farther to conclude, that the freezing point becomes lower as the pressure to which the water is subjected is increased.
The following is the reasoning by which these conclusions are proved.
First, to prove that water at the freezing point may be converted into ice by a process solely mechanical, and yet without the final expenditure of any mechanical work:—Let there be